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Effect of Graphene Oxide on Micro — nano — mechanical Properties and
Microstructure of Cement — based Materials

SUN Tingting, WANG Shuo
(Intelligent Construction Engineering College, Zhengzhou Business University, Zhengzhou 451200, China)

Abstract: To research effects of different graphene oxide contents on micro — nano mechanical properties of cement stone and
micro — morphology of hydration products, nanoindentation tests and scanning electron microscopy were employed to characterize
micro — nano mechanical properties of hardened cement stone and micro — morphology of hydration products. The results show
that, compared with blank group, the indentation modulus of cement specimens aged 1 d and 3 d increased by 24.59% and
28.86% , respectively, while the hardness increased by 24. 20% and 26. 39% . Therefore, the incorporation of graphene oxide
can significantly improve early micro — nano mechanical properties of cement — based materials; With increase of GO content,
the indentation modulus and hardness of cement specimens showed an increasing and decreasing trend, when the GO dosage is
0.04% , the indentation modulus and hardness of cement test blocks of different ages reach maximum value; the cement
hydration products can cross, symbiosis, penetration and inlay, fill the holes, reduce the porosity of cement, and form a more
dense structure, the micro — nano mechanical properties of cement — based materials are improved. The results can provide
reference for optimization of micro — nano mechanical properties of cement — based materials.
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Table 1 Physical parameters of the multilayer graphene oxide
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Table 2 Cement slurry mix ratio

RG0S K/ g GO/% WA g KL
GO-0 450 0.45 0.35
GO-2 450 0.02 0.45 0.35
GO -4 450 0.04 0.45 0.35
GO-6 450 0. 06 0.45 0.35
GO-8 450 0.08 0.45 0.35
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Fig. 1 Indentation modulus and hardness of GO
cement test blocks at different ages
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Fig.2 Micro — morphology of cement hydration
products in blank control group at 3 — day age
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Fig. 3 Micro — morphology of cement hydration products
at 3 —day age with 0. 04 % graphene oxide content
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